INTRODUCTION
Graft-versus-host disease (GVHD) is a frequent complication of bone marrow transplantation (BMT), which can be classified as acute or chronic. The skin is the most frequently affected organ in GVHD. The characteristic skin manifestations of acute GVHD occur within 3 months after BMT and include maculopapular rash, whereas those of chronic GVHD occur more than 3 months after BMT and include lichenoid or sclerodermatous lesions. Although the disease may show various cutaneous manifestations, the association between psoriasiform eruptions and GVHD has rarely been described except in limited clinical situations [1] [2] [3] .
Herein, we report a rare case of generalized psoriasiform eruption associated with chronic GVHD that resulted in secondary vitiligo in a patient with hemophagocytic lymphohistiocytosis (HLH).
CASE REPORT
The patient was a 33-year-old woman with a 10-year history of HLH without any history of skin diseases and/or familial history of psoriasis and HLH. Because she had HLH involvement in the bone marrow and liver, she received an allogeneic BMT in January 2014 from a human leukocyte antigen-matched male sibling with no documented history of psoriasis. The patient received busulfan (3.2 mg/kg daily on days −7 and −6), fludarabine (30 mg/m 2 daily on days −7 to −2), and antithymocyte globulin (1.5 mg/kg daily on days −3 to −1) as a conditioning regimen and oral tacrolimus (0.2 mg/kg daily) for GVHD prophylaxis starting 1 day before BMT. On day 119 after the BMT, skin lesions and mild pruritus developed on her abdomen. Her condition was diagnosed as a lichenoid eruption at another clinic, but antihistamine and topical methylprednisolone were ineffective. Her status worsened and she visited our clinic on day 187. After 2 weeks of oral prednisolone (0.3 mg/kg daily) with topical desoxymethasone, the skin lesions improved, and we started tapering the medication. However, the eruptions abruptly recurred in the form of erythematous lesions across her whole body including the scalp, palms, and soles except the nails, without other general symptoms on day 201 just after the dosage was decreased. The eruptions were composed of papulosquamous lesions with whitish scales, and the clinical features were similar to those of psoriasis (Fig. 1A) . A laboratory examination including liver function testing found that all markers were within normal ranges. A histopathological examination of the arm indicated interface dermatitis with perivascular lymphocytic infiltration in the upper dermis, keratinocyte apoptosis, exocytosis of lymphocytes, hyperkeratosis, and parakeratosis (Fig. 2) . However, no typical histologic findings of psoriasis such as spongiform pustules of Kogoj, Munro's microabscesses, hypogranulosis, or rete ridge elongation were observed. Overall, we found discrepancies between the clinical and histological findings. Although the clinical findings suggested psoriasiform lesions, the histological findings suggested GVHD, for example, dyskeratotic cells in the epidermis. Based on these findings, a diagnosis of mild chronic GVHD with a psoriasiform skin manifestation was made. Skin was the only involved organ in this case. Oral prednisolone (0.5 mg/kg daily) and narrow-band ultraviolet B phototherapy 3 times per week were started. These treatments were effective and the skin lesions were significantly improved, with widespread hypopigmented patches remaining (Fig. 1B) .
DISCUSSION
The characteristic cutaneous manifestations of acute GVHD, which generally occur within 3 months after BMT, include maculopapular exanthema and perifollicular papular lesions. In contrast, chronic GVHD, which usually occurs more than 3 months after BMT, includes typical lichenoid or sclerodermatous lesions with poikilodermal elements. Although cutaneous involvement is common in GVHD, psoriasiform eruptions after BMT are rare. Several cases showing the development of psoriasis after BMT from donors with a history of psoriasis or resolution of psoriasis after BMT for chronic myelogenous leukemia from a normal donor have been reported 4, 5 , suggesting an adoptive transfer of susceptibility or disease-inducible immunity to psoriasis from a donor with a genetic background of psoriasis. Three other reports of psoriasiform eruptions associated with GVHD have been reported in the literature [6] [7] [8] . The unusual psoriasiform skin presentation as described here could be a diagnostic challenge to clinicians. Even in HLH, the development of chronic GVHD is relatively rare (19%) compared to that of other conditions (30% from matched and 70% from mismatched donors) 9 . There are no other previous reports of psoriasiform chronic GVHD in a patient with HLH after BMT. Taking a detailed history was essential in considering GVHD, which was indicated by histopathological findings. GVHD and psoriasis share common immunological features. Both diseases are T-cell-mediated diseases displaying a T helper cell type 1 cytokine secretion profile, and both exhibit elevated human leukocyte antigen (HLA)-DR antigen expression in the lesional epidermal keratinocytes 6 . T-cell-directed immunosuppressants effectively control the disease activity of psoriasis, and psoriasis skin lesions are fully induced when T cells from patients with psoriasis are injected into symptomless psoriasis skin engrafted onto severe combined immunodeficiency mice 10 . Although it is unclear why this patient presented with psoriasiform eruption as a skin lesion of chronic GVHD, one possible explanation is that the interaction between donor lymphocytes and recipient keratinocytes during graft-versus-host reactions induced keratinocyte hyperproliferation. In addition, Langerhans cell (LC) counts have been reported to be decreased in the lesional skin of patients with GVHD and psoriasis 6 . Although the association of immunological abnormalities relevant to local antigen presentation and psoriasiform eruption remains to be fully understood, it might be explained by the evidence of exacerbation of psoriasis in patients with acquired immunodeficiency syndrome accompanied by a reduced number of epidermal LCs 11 or the enhancement of inflammatory skin reactions when epidermal LCs are depleted in the epidermis 12 . Thus, the decrease in LC counts also might play a role in the formation of psoriasiform eruption. Secondary vitiligo can be explained by autoimmune reactions triggered by chronic GVHD, and the rather rapid repigmentation is probably due to the cessation of this process after the active inflammation is resolved. The association of GVHD with various autoimmune conditions strengthens the probability of vitiligo as being a part of the autoimmune process on the basis of chronic GVHD 13 .
GVHD appears to participate in the destruction of melanocytes by skin-homing autoreactive melanocyte-specific cytotoxic T lymphocytes. Furthermore, the influence of sex mismatch on the development of vitiligo, male donor to female recipient in our case, is consistent with previous reports 14, 15 .
Herein, we present a case of a novel skin manifestation of chronic GVHD. We would like to call this cutaneous feature "psoriasiform chronic cutaneous GVHD". Further accumulation of similar cases will be needed to enrich the understanding of the variety of immunological events and to clarify the mechanism associated with GVHD. We also emphasize the importance of maintaining a high index of suspicion of GVHD, even for uncommon lesions on the skin of patients with a history of BMT.
